For spatial and quantitative analysis of protein-protein interactions (PPIs) in living mammalian cells, a method was developed, in which PPI-induced complementation of split Renilla luciferase triggers spontaneous emission of luminescence, with a cell membrane permeable substrate, colenterazine. Consequently, unlike conventional complement enzymes that lead to stable diffusive fluorescent products, this split Renilla luciferase complementation readout is capable of locating the PPIs with emission of bioluminescence only at the sites and time of their occurrence in living cells. To monitor the interaction between two proteins A and B, N-terminal half of the split Renilla luciferase is fused to protein A, and protein B to C-terminal half of the split Renilla luciferase. Interaction between protein A and protein B, and the consequent juxtapositioning of the split Renilla luciferase simultaneously leads to formation of the complement Renilla luciferase, thereby spontaneously emitting bioluminescence with its cell membrane permeable substrate, coelenterazine in situ in living mammalian cells. This split Renilla luciferase complementation readout was shown to work for locating a PPI between tyrosine-phosphorylated peptide (Y941) of IRS-1 and SH2 domain of PI3K among insulin signaling pathways in living Chinese hamster ovary cells overexpressing human insulin receptors (CHO-HIR). It was thereby found that the insulin stimulated interaction occurred near to the plasma membrane in the cytosol. The PPI between Shc and Grb2 was also studied with the same technique.
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